which is used for both energy and angle dispersive diffraction as well as an x-ray absorption study.
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1.Introduction SPring-8,a third-generation synchrotron radiation facility, is now being constructed at Harima Science Garden City in Hyogo prefecture in Japan, under the JAERI-RIKEN SPring-8 Project Team,organized by the Japan Atomic Energy Research Institute(JAERI)and the Institute of Physical and Chemical Research(RIKEN) . an accelerator complex consisting of al GeV linac,an8GeV synchrotron,and an 8GeV storage ring.The storage ring operates at an energy of 8 GeV with an expecte,lifetime of about50hours at a beam current of100mA.38beamlines with insertion devices and23 beamlines from bending magnets are planned to be installed in this storage ring.
The first synchrotron radiation from the storage ring was achieved in March of 1997. In parallel with the construction of the accelerators,ten public beamlines are being built by the recommendation of the Beamline Advisory Committee.These ten public beamlines will open for public use in October, 1997.Also under way in parallel with the public beamlines, is the construction of three JAERI beamlines and three RIKEN beamlines,which are built for their own use.
The great success of high pressure research combined with synchrotron radiation at many second-generation synchrotron radiation facilities in the world stimulated the Japanese high pressure scientists,and they proposed several SPring-8 beamlines for high pressure research to the Beamline Advisory Committee.This proposal was accepted and two public beamlines were allowed to be built for high pressure science; one is for the use of a large volume press(BL04B l),and the other is for diamond anvil cells(BLIOXU).After much discussion,the high pressure users group has decided to install a multi-anvil type high pressure apparatus on the BL04Bl beamline,which is a 1500 ton press with a DIA type guideblock with two stage compression.This press system has been already operated and the first preliminary experiment with synchrotron radiation beam was carried out on July of1997.
In addition to the BLO4B l public beamline,two JAERI beamlines (BL l4Bl and BL llXU)are also available for high pressure research with multi-anvil apparatus.JAERI staff members are designing a small multi-anvil press for these beamlines.It is a180ton small DIA press and can be used for both energy dispersive and angle dispersive x-ray diffraction studies as well as absorption experiments,and it can be easily moved between the two beamlines.
Here, we report these three SPring-8 beamlines for high pressure science with multi-anvil apparatus.The layout of the beamlines at the SPring-8 is shown in Fig.1 . 3. JAERI Beamlines (BL14BI, BL11XU) JAERI (Japan Atomic Energy Research Institute) is planning to build three beamlines at the SPring-8 for its own use. Two of those are hard x-ray beamlines and one is for soft x-ray experiments. BL14B1, one of the JAERI hard x-ray beamlines, is a bending magnet beamline. It is designed for various diffraction and absorption experiments using monochromatized or white x-rays. This beamline has two experimental hutches in tandem, and its transport channel contains two mirrors and a fixed-exit double crystal monochromator. Three different experimental modes can be selected by switching the optics (Fig4). In the white x-ray mode (A), all optics are removed from the direct beam so that the white beam is available in the upstream white x-ray hutch. Monochromatized x-rays are also available in the same hutch (B). An adjustable inclined geometry of the monochromator covers a wide x-ray energy range (3.5-90keV) using a single pair of silicon crystals. When focused monochromatized x-rays (3.5-20keV) are needed, two mirrors are used (C). X-rays made parallel by the first mirror enter the monochromator, and the second monochromator crystal and the second mirror focus the beam in the horizontal and vertical direction, respectively. Another JAERI hard x-ray beamline is an undulator beamline (BLIIXU). X-rays from a SPring-8 standard in-vacuum undulator are monochromatized by another inclined double crystal monochromator. Beamline design is now in progress.
For these JAERI beamlines, a new multi-anvil system is being designed. Fig.5 is a schematic drawing of the system. A 180 ton DIA type multi-anvil press is chosen as a high pressure press. It is similar to MAX90 at the Photon Factory in Tsukuba, Japan. A cubic shaped pressure medium is compressed by the six single-stage anvils. Although the pressure region is limited to about 15GPa using tungsten carbide anvils, this press is much more compact than that on BL04Bl. This system is characterized by its optics.
In order to carry out an angle dispersive powder diffraction experiment as well as an energy dispersive diffraction study, it has two-dimensional detectors such as an Imaging Plate or a CCD camera in addition to a Ge-SSD. Two concentric vertical goniometers are placed . by the high pressure apparatus. An SSD for energy dispersive diffraction is mounted on the outer goniometer. On the inner goniometer, a multi-channel collimator (soller slits) is mounted. This multichannel collimator is to reduce the background noise from the sample surrounding materials such as the pressure medium for the angle dispersive experiments. A center slit of the multi-channel collimator is used also as a single collimator in the energy dispersive experimental mode. X-ray absorption experiment under high pressure can be carried out using a monochromatized beam too.
The construction of BLl4Bl beamline will be completed at the end of October of 1997, and the new high pressure system is planed to be installed in its white x-ray hutch by March of 1998. The construction of BLllXU has just started. We hope we can start experiments using its brighter undulator beam in the fall season of 1998. 
